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Pelagic Organism Decline (“POD”)



Interagency Ecological Program

• Long-term monitoring program for SF 
estuary

• Nine member agencies 



POD Principal Investigators
• Dept Fish and Game 

– Randy Baxter, Marade
Bryant, Kelly Souza, 
Steve Slater, Lee 
Mecum, Russ Gartz, 
Kathy Hieb, Marty 
Gingras

• Dept Water Resources
– Matt Nobriga, Fred 

Feyrer, Ted Sommer, 
Bob Suits, Marc 
Vaysierres, Heather 
Peterson, Zoltan 
Matica, Peggy Lehman, 
Lenny Grimaldo

• US Bureau of Reclamation
– Mike Chotkowski

• USEPA
– Bruce Herbold 

• US Geological Survey 
– Joe Simi, Cathy Ruhl

• UC Davis
– Bill Bennett, Swee Teh, 

Inge Werner, Dave 
Ostrach 

• SF State University
– Wim Kimmerer

• SF Estuary Institute
– Daniel Oros, Geoff 

Siemering, Jennifer 
Hayworth

• Consultant
– Bryan Manly
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Major Habitat Questions

Why did habitat area change?
-Hydrologic studies (USGS, CCWD)
-Aquatic weed and turbidity studies (UCD, USGS)

What is the mechanism for population-level 
effects?
-Regional comparisons of fish health, growth and 
origin (UCD, DFG, FWS)
-Population modeling (SFSU, UCD, LSU)

What about contaminants and toxic algae?
-Microcystis studies (DWR)
-Bioassays (UCD)
-Histology (UCD)
-Contaminant modeling (UCD)
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Water Diversions  



Trends in Fish Salvage



Winter Salvage of Delta Smelt (Nov-Mar)
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Entrainment
Increase in winter salvage.

Increased winter 
exports

Shifts in tributary 
flow



Major Entrainment Questions

Why did entrainment increase?
Local effects?

-South Delta hydrodynamic studies (DWR,USGS)
-Particle tracking modeling (DWR, USGS, SFSU)

Regional effects?
-Trends affecting salvage (USGS, DWR)
-Regional comparisons of fish health, growth 
and origin (UCD, DFG, FWS)

Do these changes have population-level 
effects?

-Population modeling (UCD, SFSU, LSU)
-Statistical analyses (USBR, consultants, USGS)
-Entrainment “mass balance” (SFSU, USGS)
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Phytoplankton 
•Chlorophyll levels very low compared to other estuaries.

•Long term declines.

•But:  No evidence of a recent decline in the Delta. 

Zooplankton (fish food species)
•Plankton levels low compared to other estuaries.

•Long term declines.

•An apparent recent decline in key nursery region (Suisun 
Bay and the west Delta)

Trends in the Pelagic Food Web
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Food Web Disruption Hypothesis
Recent Trends

Expansion in the range of the clam 
Corbula

Decline in zooplankton 
(calanoid copepods) in key 

nursery habitat

Food web 
disruption



Kimmerer (2002) 
Invasion of clam in 1987 led to step changes 
relationships between flow and fish abundance. 

New analyses (Kimmerer, Miller)
•Prey occurrence is a good predictor of whether 
delta smelt survive from summer to fall.

Population Level Effects of Reduction 
in Food Supply



Major Food Web Questions

What are the major trends in the food web?
-Clam biomass (DWR,USGS)
-Zooplankton population trends (SFSU, DWR)
-Phytoplankton trends (UCD, DWR, USGS, SFSU)

What caused the food web effects?
-Effects of species introductions and environment on 
food web (SFSU, UCD, USGS)
-Clam salinity tolerance and grazing effects (SFSU)

How big were the population-level effects?
-Fish population modeling (SFSU, UCD, LSU)
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Upcoming Major Reports

Agency Director Briefings (Continuous)
CALFED Science Conference (October 2006)
IEP Annual Meeting (February 2007)
American Fisheries Society National Meeting 

(September 2007)
POD Synthesis Report (October 2007) 



Questions?
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